A17 




Europglsches Patentamt 
European Patent Office 
Office europeen dee brevets 



© Publication numbor: 



0 203 662 

B1 



© 



EUROPEAN PATENT SPECIFICATION 



@ Date of publication of trio patent specification: 
04.10.89 

© Application number: 862006*0.2 
@ Date of filing: 21.05.66 



© int. a.-: B60R 16/02, A01F 15/00, 
H04Q 9/14 



@ A communication system. 



<® Priority: a t. :3^S HI 3S013S2 



@ Date of publication of application: 
03.12.66 Bulletin 66/49 



@ Publication of the gr«it Df th3 patent: 
04.10.89 Bulletin 89/40 



Designated Contracting States: 
AT BE CH OE FR QB rT U LU NL 8E 



Q 
CO 

o 



References cited: 
EP-A- 001 1991. 
EP-A.0150687 
WO-A-82/01354 
OE-A-569 903 
OE-A. 1632 824 
0E-A-2433O25 
DE-A-3438 497 
NL-A-7200 293 
US-A-4 413 665 



© Proprietor: -JftOfo. -2.V.. K^Cisr.. ir. ~. HL-2; S3 
Nleow-Vennep(NL) 

@ Inventor: Vtn der Voort van der Kley, Antonlus Th^ 
Heemskerklaan 40, NL-2181 XR Hniegom(NL) 
Inventor: Htnnlng. Johan. FTuItekruld 26. Nl-2411 MK 
Bodegraven(NL) 



@ Representative: Holjtlnk, Retnoud et el, 
OCTROOIBUREAU ARNOLD & SIE0SMA 
Sweellnckptein 1, KV2517 QK Oen Haag(NL) 



O Note- Within nine months from the publication of the mention of the grant of the European patent, any person may give notice to 
the Eu r opean Patent Office of opposition to the European patent granted. Notice of opposition shall be filed in a written reasoned 
J* statement it shal' not be deemed to have been filed until ;he opposition fee has been paid (Art. 99(1) European patent 

convention! 



Acronuu AO 



BEST AVAILABLE COPY 



1 



EP 0 203 662 B1 



2 



Description 

This invention relates to a communication system 
such as is described in the preamble of daim 1. 

In this communication system, known from DE-A 1 
632 82'*, which is generally rpplied In agriculture, a 
separate conductor or plurality of conductors is re- 
served for e?ch device connected to the communi- 
cation system. When the numbor of devices Is large 
this leads to a targe number of conductors, so that 
the communication system, which connects the agri- 
cultural implement to the tractor, becomes very 
bulky. 

Moreover, the connecting plugs at each end of 
the cable are large and expensive. Considering the 
nature of ;he Industry, there Is a large chance of 
contaminating the connectors. There exists a ten- 
dency to increase the number of sensors, indicating 
davicss, control devices and opornting devices, so 
that the above-mentioned difficulties are more likely 
to Increase than decreas9. Another difficulty Is 
that upon malfunction of one conductor the other 
conductors present In the cable remain functioning 
correctly, so that the user notices relatively late 
that a defect has occurred In the communication 
system. 

The invention has for its aim to eliminate the 
above-mentioned disadvantages. 

This is achieved In accordance with the invention 
by the features such as are described In the char- 
acterizing part of daim 1. 

Owing to the feature? mentioned, it suffices to 
have a connecting cable with Just a few conductors, 
for example for the power-supply and the signals, 
or a single wireless transmission channel. Admitted- 
ly more time is needed for the serial transmission of 
the signal putees, but considering the speed of elec- 
tronics as opposed to mechanical control devices, 
this is not a disadvantage. Another advantage of 
tho present Invention is that a defect in the commu- 
nication medium is immediately noticeable, since all 
communication between the agricultural implement 
and the tractor will be terminated. If there is em- 
ployed a simple, inexpensive standard cable of 
which supplies can be stocked, the user can quickly 
restore communication by replacing the cable. 

A further standardization which benefits the sim- 
plicity is achieved by the features such as are de- 
scribed in claim 2. Each terminal unit serves here as 
an interface adapter unit between the connected de- 
vice and the electronics associated with the cable. 

It is remarked that DE-A 2 433 025 discloses a 
fixed communication system In a motor vehicle. The 
signals are sequentially transmitted through one sin- 
gle communication channel. There is, however, no 
disclosure in this document of a plugable or wireless 
communication system between a controlled appara- 
tus, such as an agricultural device and a separate 
controlling apparatus, such as a tractor. 

The invention will be further elucidated by refer- 
ence to the drawings. . 

In the drawings, in schematic fashion: . 

figure 1 shows a bale press and a tractor which 
are connected by a cable. 



figure 2 shows an embodiment of the communica- 
tion system according to the invention, 

figure 3 shows another embodiment of the commu 
nicatton system according to the Invention, 
5 figure 4 shows the construction of a terminal unit 
connected to the cable. 

The agricultural Implement in the form of a bale 
press 1 is towed by a tractor and controlled from the 
10 tractor by means of operating panel 3. For provid- 
ing information to the operator, a number of sen- 
sors, for Instance 4 and 5, are mounted on the Im- 
plement For control, use Is made of hydraulic 
valves such as 6 and 7, which operate piston 8. In 
15 accordance with the invention, signals originating 
from the sensors such as 9 and 10 (see figure 2) are 
converted In terminal unit 11 Into a series of pulse- 
formed signals which are transmitted over thin ca- 
ble 12 via connector plugs 13 and 14 to terminal unit 
20 15 on the tractor. Terminal unit 15 converts Inter alia 
the series of pulse signals into parallel signals for 
operating panel 3, in order to communicate the funk- 
tioning of the bale press to the operator via operat- 
ing panel 3. On the operating panel there are also 
25 situated control devices which, depending upon 
their position, send out control signals In parallel 
form to terminal unit 15, where they are converted to 
a series of signal pulses and sent via cable 12 to ter- 
minal unit 11. Terminal unit 11 converts the series of 
30 control pulses Into parallel signals and sends these 
to connected hydraulic valves 16. . 

Figure 3 shows another embodiment !n which each 
connected device, namely a sensing device, control 
device, operating device or indicator device, Is 
35 connected directly to cable 17, which is arranged as 
a ring main, via its own terminal unit 18 In the form of 
a transmrttertfecetver, which terminal unit 18 also 
functions as interface adapter unit The cable Is 
used In a time-sharing fashion according to a spe- 
40 cific hierarchy of the terminal units. It is sufficient 
to use a very thin standard cable which can be 
mounted into the implement during production, and to 
which terminal units and their associated devices 
can be connected later as required. Operating pan- 
45 el 3 is also connected to the cable via terminal unit 
l8.'Terminal unit 18 takes the form of a microproces- 
sor which picks up the signals from the sensors 
through the cable, and sends control pulses for the 
control device via cable 17. The information trans- 
50 ferfsdigitalized. 

Figure 4 shows, on a larger scale, the connection 
to cable 17 of a control device in the form of a hy- 
draulic valve. The circuit for recognition of the ad- 
dress code intended for this unit is accorrirnodated 
55 on printed circuit 19. The printed circuit Is shown In 
series with cable 17. It should be noted however that 
Inductive coupling can also be applied by means of 
an Induction coil wound around cable 17. Upon rec- 
ognition of a message intended for this unft the 
60 message is further transmitted to circuit 20, which 
forms the control signals for hydraulic valve 21 . 

It should be noted that If the communication medi- 
um is a wireless connection, the controlled appara- 
tus must have its own supply source for electrical 
65 power. 
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It is preferable that different kinds of agricultur- 
al implements can cooperate with the same control- 
ling tractor. To this end, the argricultural Implement 
can be assigned a code-word chorccteristlq of the 
kind of implement, the tractor then being provided 
with means for Identifying tho code-word. The con- 
trolling program Is then selected In dependence on 
the code-word, by means of either software or 
hardware. Moreover, particularly In the case of 
wireless transmiseion, it Is doslretfe that the com- 
munication is unambiguous. To this end, each con- 
trolling and each controlled apparatus can be as- 
signed a code-word which couples operation of 
these apparatuses, which code-word Is always 
transmitted at the start of tranemleelon of a mes- 
sage, so that only the apparatus concerned reacts 
to the message. The Intended code words can be 
fixed words, or can be arbitrarily generated at the 
start of the communication connection and stored 
by the receiving unit 



Ci»lma 

1. A communication system for transmission of 
messcg9s between a controlled agricultural appara- 
tus (1) and a controlling tractor, with a communica- 
tion medium (12) between the agricultural apparatus 
and the. tractor with, on the agricultural apparatus, 
remotely electrically controlled controlling devices 
{6, 7) and e&3rical sensing devices (4, 5) provid- 
ing measured values, and, on the tractor, an operat- 
ing panol (3) displaying operating devices and indi- 
cation devices for representing values measured 
by the sensing devices (4, 5), characterized in that 
the sensing devices (4, 5), the controlling devices 
(6, 7, 16, 21), the operating devices and the indica- 
tion devices are each through their own terminal 
unit (11 , 1 5, 1 8) connected to the communication medi- 
um in the form of a plugable single channel (12, 17) by 
means of a terminal unit (11, .15, 18) In the form of a 
transmitter/receiver, and the terminal unit (11, 15, 18) 
comprises electric circuit means for coding and rec- 
ognizing a characteristic recognition signal for the 
connected device, a circuit for the conversion of 
parallel signals Into a series of pulses and circuits 
for the transmission and reception of the series of 
pulses, said pulses being transmitted through the 
same conductors. 

2. A communication system as daimed In daim 1 , 
characterized in that the communication medium Is a 
wireless transmission channel. 

. 3. A communication system as daimed In daims 1- 
2, characterized in that the controlling devices are 
hydraulic valves (6, 7, 16, 21). 

4. A communication system as daimed In dalm 1. 
characterized In that the Indication devices are 
formed by a monitor screen. 

5. A communication system as daimed In dalms 1- 
8, characterized In that the controlled agricultural 
apparatus (1) carries a code-word characteristic df 
the type of apparatus, that the controlling tractor is 
provided with means for recording that code-word 
and that the control program Is selected In depend- 
ence on that code-word. 



6. A communication system as daimed In daims 1- 
5, characterized in that each controlled and each 
controlling device carries a code-word which en- 
gages the operation of that device. 
5 7. A communication system as daimed in daim 6, 
characterized In that the code-word Is generated by 
the controlling tractor at the commencement of com- 
munication and Is stored In the controlled agricultur- 
al apparatus. 

10 

PstintansprOche 

1. Gbertragungssy8tem zur Obermittlung von 
16 Nachrlchten zwischan elnem gesteuerten landwirt* 

schaftiichen Gerflt (1) und einem steuemden Trak- 
tor Ober eln Kommunlkationsmedlum (12) zwischen 
landwlrtschaftllchem Gerat und Traktor, wobel auf 
dem landwirtschaftllchen Gerat elektrlsch femge- 

20 steuerte Steuervonichtung (6, 7) und elektrischo 
Sensoren (4, 5) vorgesahen sind, die MeBwerte ile- 
fem und auf dem Traktor elne Bedlenungstafel (3) 
vcrgesehen 1st, die die Arteitsvcrrichfjnscn fcrrr. 
Stellvorrichtungen und Anzeigevomcrrtungen wie- 

25 dergibt urn Werte zu repraserttieren, die durch die 
Sensoren (4, 5) gemessen wurden, dadurdi ge- 
kennzeichnet daB die Sensoren (4, 5), die gesteu- 
erten Vorrichtungen (8, 7, 16, 21), die Arbelts- bzw. 
Stellvorrichtungen und . die Anzeigevorrichtungen 

30 Ober Ihre eigene Terrnfnal-Bnheft (1 1 , 1 5, 1 8) an das 
Kc^nrunIks3b»i3iTiedliirn in Fonn eines steckbarert. 
einzigen Kanals (12, 17) Ober efna Terminal-Bnhett 
(11, 15, 18) In Form eines Sendeempfflngers ange- 
schlossen sind, und daB die 1 erminaJ-Enheit (11,15, 

35 18) eine elektnsche Schaltung aufweist um eln cha- 
rakteristisches Erkennungssignal fOr die ange- 
schlossene Vorrichtung zu kodieren und zu erken- 
nen, und daB elne Schaltung vorgesehen 1st, um pa- 
rallele Signale in eine Impulsfolge urnzuwandeln, und 

40 daB auBerdem eine Schaltung vorgesehen 1st, um 
die Impulsfolge zu Obertragen und zu ernpfangen, 
wobel die Impulse Ober die glelchen Leiter Obertra- 
gen warden. 

2. Qbertragungssy8tem nach Anspruch 1, da* 
45 durch gekennzelchnet, daB das Kommunfca- 

tionsmedlum ein drahtloser FunkObertragungskanal 
1st 

3. Obertragungssystem nach den AnsprGchen 1 
und 2, dadurch gekennzelchnet daB die Steuervor- 

50 richtunjj Hydraulikventale (8, 7, 1 6, 21) sind. 

4. Ubertragungssystem nach Anspruch 1, da- 
durch gekennzelchnet, daB die Anzeigevorrichtun- 
gen von elnem Monftorechlrm gebildet sind. 

5. Obertragungssystem nach den AnsprGchen 1 
55 bis 8, dadurch gekerinzeichnet, daB das gesteuerte 

landwirtschaftllche Gerat (1) eine Vorrichtung mH el- 
ner Kodewortcharakteristik aufweist, und daB der 
steuemde Traktor mit Mitteln versehen 1st um Jo- 
nes Kodewort aufeuzelchnen, und daB das Steuer- 
60 programm In Abhflngigkert von dem Kodewort ge- 
wahltwird. 

6. Obertragungssystem nach den AnsprGchen 1 
bis 5, dadurch gekennzeichnet daB jede gesteuerte 
und Jede steuemde Vorrichtung ein Kodewort tragt 

65 welches die Arbertswelse der Vorrichtung bestimmt 
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7> Obertragungssystem nach Anspa*oh 6, da- 
durch gekennzeichnet. da6 das Kodewcrt durch 
den steucmden Trailer zu Beginn der Ubertragung 
eaeugt und in dem gesteuerten landwirtschaft , i- 
chen Gerat gespeichert wird. 5 

Claims 

1. Syrterne de communication pour la transmission 
de messages, entre une machine egricole com man- 10 
dee (1) et un tracteur da commando, a I'aide d'un 
moyen de communication (12) 8rtu6 entre la rr «chine 
agricole et le tracteur, et dans lequel des disposals 
de commande (6, 7), telecommand^ dlectriquemsnt 
et des dbpositifs electriques de detection (4, 5) de- 15 
iivrant des valeurs mesurees sont installs sur la 
machine agricole et un panneau de commande (3) 
compoftant des dispositifs d'actJonnement et des 
dispositifs indicateurs servant a representor des 
valeurs mesurees par les dispositifs de detection 20 
(4, 5) sont installs sur le tracteur, caractensS en 
ca que les dispositifs de defection (4, 5), les dispo- 
sitifs de commands (6, 7, 16, 21), les dispositifs d'ac- 
tionnement et les dispositifs indicateurs sont rac- 
cordes, chacun, par nmermedialre de leur propre 25 
unKe\terminale (11, 15, 18) au moyen de communica- 
tion realise sous la forme d'un canal unique (12, 17) 
enfichable, a Paide d*une unite terminale (11, 15, 18) 
realised sous ia forme <fun emetteur/recepteur, et 
que Pun^te terminale (11,15. 18) comporto des moyens 30 
form ant circuit 6lectrique servant a coder et recon- 
noitre un signal dldentificat'on caract&istique pour 
le dispositif raccordS, un circuit pour la conversion 
de signaux paralleies en une suite compulsions et 
des circuits pour remission et la reception de la sui- 35 
te d'lmpulsions, lesdrtes impulsions etant transmises 
par HntermWiaire des memes conducteurs. 

2- Systeme de communication selon la revendica- 
tion 1 , caracterise en ce que le moyen de communica- 
tion est un canal de transmission sans fit. 40 

3. Systeme de communication selon les revendi* 
cations 1-2, caracterise en ce que les dispositifs do 
commande sont des soupepes hydrauliques (6, 7, 
16,21). 

4. Systeme de communication selon la revendica- 45 
tion 1, caract6ris6 en ce que les dispositif* indica- 
teurs sont formes par un ecran de contrdle. 

5. Systeme de communication selon tes revendi- 
cations 1*8, caract6ris6 en ce que la machine agri- 
cole commande (1) porte une caracterisd formee 50 
d'un mot de code du type de machine, que le tracteur 

de commande est £quip£ de moyens pour enregis- 
trer ce mot de code et que le programme de comman- 
de est selectionn6 en fenction de ce mot de code. 

6. Systeme de communication selon les revendi- 55 
cations 1-5, caract6ris6 en ce que chaque dispositif 
commande et chaque dispositif de commande com- 
porte un mot de code, qui declenche le fonctionne- 
ment de ce dispositif. 

7. Systeme de communication selon la revendica- 60 
tion 6, caracterisd en ce que le mot de code est pro- 

dutt par le tracteur de commande au debut de la com- 
munication et est memorise dans la machine agricole 
commandee. 
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